In 2007, we assessed whether trapping method influenced apparent prevalence of low pathogenic avian influenza viruses (AIV) in wild ducks sampled during Canada's Inter-agency Wild Bird Influenza Survey. Combined cloacal and oropharyngeal swabs were collected from 514 ducks captured by bait trapping (356) and netting from airboats (158), and tested by real-time reverse transcriptase polymerase chain reaction for influenza type A viruses. When controlling for species and capture site, ducks caught in bait traps were 2.6 times more likely to test positive for AIV compared with those netted from airboats (95% CI51.2-6.0). If bait trapping increases AIV transmission among artificially aggregated ducks, this could have important implications for interpretation of disease surveillance results and waterfowl management programs.
Since the inception of Canada's Interagency Wild Bird Influenza Survey in 2005, over 19,000 live wild ducks have been caught and tested for avian influenza virus (AIV). No highly pathogenic avian influenza strains have been detected. In 2006, field biologists in Atlantic Canada observed that the proportion of AIVpositive ducks captured by bait traps appeared higher than for ducks netted from airboats. However, it was not possible to determine whether this reflected a true difference or whether it was due to other confounding factors such as capture date, duck species, or sampling site. Bait traps can result in focal areas of unusually high bird densities given that their main function is to attract and contain ducks. As such, bait traps have the potential to artificially increase local AIV prevalence by facilitating transmission among birds. Our objective was to evaluate whether ducks captured by bait traps are more likely to be infected with AIV compared to the general population, while controlling for species, time, and location of sampling. We used ducks netted from airboats as our control population, and assumed that the level of detection in birds trapped by this method was less prone to bias, and more reflective of the true AIV prevalence in the general population.
Between 30 July and 28 August 2007, wild dabbling ducks were captured, sampled, and banded at 17 sites within a 700-km 2 area spanning the New BrunswickNova Scotia border (Fig. 1 ). Ducks were netted from airboats at five sites and captured using bait traps at 12 sites (Fig. 1) . Only one trapping method was applied at each site due to the small water surface area of wetlands (8-125 ha). At each bait trap site, one to three standard cloverleaf traps were set with top nets off and funnel entrances closed, and baited with corn for 5-7 days to allow ducks to acclimatize to traps. When banding and sampling commenced, top nets were placed on each trap and funnel entrances were opened. Once opened, traps were checked daily. Airboat captures were conducted at night, intermittently throughout the same time period. All ducks captured were banded, sampled for AIV testing, and released. Oropharyngeal and cloacal swabs were collected from each bird, placed together in a single vial, and stored as described by Parmley et al. (2011) . Samples were tested for the presence of the M1 gene by real-time reverse transcriptase polymerase chain reaction (RRT-PCR; Spackman et al., 2002) at the University of Prince Edward Island, as described previously (Parmley et al., 2008) .
Effect of trapping method on AIV status (RRT-PCR result) was assessed using binomial logistic regression employed with a random intercept (two-level) model, using capture site as a random effect to account for potential clustering at the site level. Two potential sources of geographic clustering were initially considered in models: capture site and gross complex. The 17 capture sites were clustered within two main gross complexes separated by Chignecto Bay (Fig. 1 ). When examined with gross complex in a three-level model, capture site accounted for all effects of clustering, thus two-level models were used with capture site as the only random effect. Potential confounding variables, including age, sex, species, and week of capture, were assessed individually using the same two-level model design. Variables showing an unconditional association (P,0.20) with AIV status were retained for model building. Variables remained in the model if significantly associated with the outcome (P,0.05) or if identified as confounding variables (change in odds ratios of other variables by 20% or more). All models were created in MLwiNH version 2.0 (Centre for Multilevel Modelling, University of Bristol, Bristol, UK).
We captured 514 dabbling ducks (subfamily Anatinae) of five species during the study period; 158 (31%) were netted from airboats and 356 (69%) were caught in bait traps (Table 1) . Most species were captured using both trapping methods, except for American Wigeon (AMWI, Anas americana) and Mallard-Black Duck hybrids (MBDH, Anas platyrhynchos 3 Anas rubripes, Table 1 ). Despite being present throughout the study area, AMWI were not captured in bait traps, likely due to their preference for pondweeds, grasses, and algae (Mowbray, 1999) , in contrast to other dabbling ducks, which have an affinity for seeds, grains, and corn used in bait traps. All but three ducks were hatchyear birds, of which 327 (64%) were flighted and 184 (36%) were not. Fiftyfour percent (280/514) of ducks were male and 46% (234/514) were female.
Overall, 16% of ducks were positive for AIV; 21% of ducks caught in bait traps were positive, compared with only 6% of ducks netted from airboats (Table 1) . Trapping method, species, and week of capture were unconditionally associated with AIV status in univariate, two-level models (models not shown), and hence were examined together in a single model as potentially important predictor vari- ables. Age and sex were not associated with AIV status in univariate analyses and were not included in the final model (models not shown).
Only species and trapping method remained as fixed effects in the final model (Table 2) , which explained 90.9% of the total null variance in AIV status. Variance among capture sites accounted for only 1.4% of total residual variation in AIV status. Nonetheless, it was important to control for effects of capture site by keeping it as a random effect in the model. After accounting for site and species, ducks caught in bait traps were 2.6 times more likely to test positive for AIV compared with netted ducks (Table 2) . The MBDH were significantly more likely to test positive for AIV than mallards. This finding is most likely explained by the small sample of MBDH (n58), all of which were caught in bait traps, rather than an increased susceptibility to being infected with AIV. To ensure that the inclusion of species caught by only one trap method did not confound the relationship between AIV infection status and trapping method, we ran the same models excluding MBDH and AMWI. The final model for this data subset included only trapping method as a significant variable, and the relationship between trapping method and AIV status was similar (OR53.0, CI51.3-7.3, n5451; model not shown). Species was no longer important since MBDH had accounted for most of the variation among species.
Our results suggest that ducks captured by bait traps have a higher probability of becoming exposed to and/or spreading AIV while concentrated around or within bait traps, compared with ducks netted from airboats, which are assumed to be more reflective of the general population. Ducks can shed AIVs for 1-10 days postinfection (e.g., Brown et al., 2006; Keawcharoen et al., 2008) , and low pathogenic AIVs (LPAIVs) can survive in water for months (e.g., Stallknecht et al., 1990; Rohani et al., 2009 ). Thus it is plausible that many of the positive ducks were directly or indirectly exposed to AIVs within or around bait traps. Further studies are required to compare viruses recovered from birds within and among bait traps. If ducks are exposed to AIVs around or within bait traps, one would expect a high level of genetic similarity among viruses from birds captured within the same traps.
It might be argued that ducks infected with LPAIV have an increased tendency to feed around or enter bait traps compared to uninfected birds. If LPAIV infection compromised their health (e.g., LatorreMargalef et al., 2008) , infected ducks might seek bait traps as a relatively easy source of food. However, investigators who have tested the condition bias hypothesis (Weatherhead and Ankney, 1984) in waterfowl species have shown no difference in body condition between ducks captured in baited traps compared with ducks captured by rocket nets at unbaited sites (e.g., Reinecke and Shaiffer, 1988) . In most areas of Canada, bait trapping is the method of choice to capture live, healthy ducks for waterfowl banding programs and concurrent sampling for AIV. If bait trapping increases AIV transmission and exposure among artificially aggregated ducks, this could have implications for interpretation of disease surveillance results and management practices. If the survey goal is to detect as many AIVs as possible, then bait traps are the best capture method, provided researchers recognize that the proportion of baittrapped ducks positive for AIV (or other infectious diseases with short incubation periods) likely overestimates true prevalence. From a management perspective, given widespread use of bait traps for North American waterfowl banding programs, congregation of ducks at baited sites could have important impacts on the ecology and spread of AIV and other pathogens. This is particularly important should highly pathogenic AIV enter wild waterfowl populations.
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